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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control circuit of a DC- 
DC converter which can use the supply capacity of a power source 
to the utmost while restraining increase of cost. 
SOLUTION: An amplifier circuit 22 for voltage detection compares a 
DC power source voltage Vin with a first reference voltage Vrefl, 
and forms a detection signal SG9 obtained by amplifying the 
difference voltage of Vin and Vrefl . A PWM comparing circuit 1 6 
compares the detection signal SG9 with a triangular wave signal 
SG7 outputted from a triangular wave oscillating circuit 1 7, changes 
the duty factor of a duty control signal SG8 which turns on and off 
an output transistor 3 according to the compared result, and adjusts 
the power (Vout2 x 12) to be supplied to a battery BT in accordance 
with supplied power (Vin x 10) of an AC adapter 4. 
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[0 0 3 6] d©J;'5(cLTACTyy^4©S^t«^ 

1 #t83£> £{Cg§l ~ff§3©*q»«)IVrefl~Vref3# 
20 ft£Snt^5. 
[0 0 3 7] 

[«W*»»»UJ:'5fr*ailH] il^. JifBLfcD 
C-DCn>A-3/ 1 «AC7^7 p ^4ffl(CiS^^^cS 

nx^afcJ6, AC7yy^4ttiim*m5 

AC7^*ffflt5tt, .WT© (1) (2) tC* 

[0038] (i) act?-?? 4<nnffim&m-t>&o 

*$l>f»MAfflAC7y7'3'^ffiffl1-5«^ 

c©^^t-«, AC7y^4ffli:i^ltMili 
30 o a*. 4-@teffl-r*AC7^:/*©«gft«iS&t^J;0;A; 

©#«->iry byv>Vim\z9)r)Wt>^TV&o. 'ftr> 

t, dc-dc3>/w i sr^m-ram^ggictt. 
c© j; ?&a c ry-?? zmm-rz z. t&T-gte^. 

[0 0 3 9] (2) AC7y^4ffliM*&l*<tD 

*%^nffi.mmmJ]<DACTy7*Z®im?Z>m'&. 

C©^-&T«. ACTyy^4^t^bfe«^«Sft I 

o ^ita^Tfc. ^■iHifieffl-raACTy^ , ^©s 

SStt*&|g^ttACT^^^4©-?-tl e fcO^:^^fci6, ^ 

40 ®mm-rz>ACTy-7°?(Dnffi.i&mm73$:m*\zmm? 

[0 0 4 0] f^t, iZtjk? &?IZ. l-abM 

}£m<Dmtzz>mmn&.&m&mmMVT&^T. act 
y^fommmmmjuzfcCT 1 -^<Dmmm&^m 1 © 

g*P«ffiVrefl«hLTjIiRLT. AC7^©Mi 
Sit 10 <£r^«Taci<h*t#Ae.tia„ £©*£, ttScil 
©^^SEEWo^T^Tn^ 1 ^*I«t5X-f y^S 

vfzwtttztthiz. ACTy-7*<»nffimi&m7]\zfe 

50 i^1-5^S^fe5. SEoT. ACT^T'^^^g'J^tt 
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[0 0 4 1] *^bj«, ±tBFnm^^®^-rs/c«6tc* 

T. AC7^:/*©0«Sf£;ft£*AEC;pJffiT&^<t# 
-?gZ>D C~DCa> A-?<D%mjjfe. DC-DCrJ 
>A*— ^0©18?IhIK. Rtf, DC-DC3>A— 

[0 0 4 2] 

fc® BE J: 0 A* v r- U C ttl&r S « * **H S * n 4 . « 

[0 0 4 3] Mf«g2, 3CB*©3BfJK:J:ntf. DC 
MOTS. foT. «S©{JU6«aS**ISfc:?iJJIlTS 

[0 0 4 4] «f*«4CaB«03EWCJ:n«. AC 7^ 

^ * =f > * 7 iftfp ts it 2> ra — x -< fWftPfi^t <£> 5 s i - 5 1 
*Jt***KS*lT. ACTyy^©«iS&m^ (y^fA 

a. 

[0 0 4 5] »*JJ5, 6KE*©SMPlK:«kntf. SEE 
MffiffltflilHlKtt. AC7y7*0>ttglt«i[I®BE<h» g 

HH§^££f£-fS. tl/T. PWMittftlelSSW:. ffiffite 

tux. Ac?y^©si&t^ (->xxA»c««&-r 

A C 7yy^O«««**«*IRK:«JB-r* 

a. L*>t>. AC7^:/**tt9Jfctt«K:-rs&*&«fc 

[0 0 4 6] 
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[0 0 4 7] Hilt *^i£cD^Jg©DC-DCn>A* 
-^2 0^t. DC-DCn>A*— 9 2 OWSflfflllHlgS 
2 111 3fc««^&ffi @& SB 2 wmSit&mffl 

idffi@lftl4. AyT-U«E£ttHJiaiS*«|*fi-r*JB3 0 
10 ^Mti<SlUg8l 5, P^@8StLT©PWMit|glHl8Sl 
6, HAi6f2tIlE]g§ 1 7, ffl^laJSS 1 8 frfc»C 

^aiiHigs<>:LT(D«ffi^mfflii<ii5iss2 2«§ath 

[0 0 4 8] mBE^ttJffll#"felHlS§ 2 2 ©#SteA*«8x 
Ett A C 7 4 6 OlBas«*«JEE V in** A* $ 
n. SfeA*SSxC«^l©*«fS«JEVrefl*tA*$tl 
a. ®BEt£ajJ8ii1ile]S&2 2 «. «ziit«i!i!®HEVin<t:Sg 

KD»qs*jEvrefit*itt!fL. mmi£<z>mnfe&m<m 

Ufc*HJ«*»SG9*3*cS©PWMtk*S»0Kl 6 0I1 
20 #ECA*«?K:ffl*-r*. 0MHBI3i&2 2 

tt. jt«E«««JEVin*»«<ft:*t*afi#SG9 0W 

[0 0 4 9] PWMitKlHlKl 6tt. JB1-JB3#S«5 

A**^icA*an*tttBfi*sG9atf»2. ^3© 

ISMfg^ (ffi^fl^t) SG5, SGSO^^-CI/^M 

^SG7tSrlt^-ra, f LT, P WMJttfclHJSS 1 6 
«. -€-«)Jt«»C*Sl»T, =#i£«#SG7<0l^UK0:£ 
30 ^f<65^T«LK;K = S G 7 Ol/ 

^Srxi-x-f Mffffi* S G 8 £ bT*©CDW^08S 1 

G 8 0£feffi4t£Hi£A4* S G 1 <h LTW^J h 7 > 

3 «y- Hceyg-r*. 

[0 0 5 0] ifcK, ±ta»<t5{C«^$tlfcDC-DC 
3>A'-^2 0©^fflSSt. MyfUBT'vOStt 
SSI 2 a*f5r5£«**&-f*l-5i:. fl£*£nfl«lc, JgffSfg 
1 2 0S20t£ES^SG40W*J«ftU. ^<Z>^ 
40 ft lcStJHT» 2 W^MliilBlHlSS 1 4 tittR 2 ©SHI^ 
S G 5 <D 

[0 0 5 1] r©t€T. &Kfg2<DK^«^SG5»U' 
P WMtfc^HIK 16t:A*$n5«ffi«^SG 
£3 0Kfg{I*SG5. SG6©5^i 
y^<65i, RttttlBlK 1 6 «. ^2CD^m^S 
G 5 <fcH#&{g*tSG 7 t<&lt^-r-&. f LT, PWM 

-y-f Slffil«^SG8*tH*L. m±l®& 1 8 (ixo.- 
IWflf ^ S G 8 ©Rfii^^ ffi^jflf S G 1 i LT 

so m^-ra. 
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[0 0 5 2] &r>T, ae*<tra«fc. Ui^h7>yX^ 
[0 0 5 3] X. Ay^U BTCDttj:ftmi£Vout2#fi!f5t 

'&&hmmz. m, 3 co^MitiniHigs i 

5ttm3CDKMIf^SG6<DU"<;i/S:^t:$-a-*. £CD 
<SCm3©^Mm^SG6 0l^^;^> PWMJt 
6KA^£ft£&tH{M^SG9&tfSg2, i3 
CDg|M<I*tSG 5, SG605o^t?gfc/h^<^-5t, 
IftJtttEUS 1 6 i*. f3ffl^ii^SG6iE^ai§ 
SG7<fc£J£t!«T&. ^bT, PWMJt«S» 1 6 tt-t 
roitlKKg-^fc^zL-T^ itCD^n.-5V ffeWft^t S 

[0 0 5 4] 6£oT. «Ah7>yX^ 
A* y =r 'J B T © tB tl Ml£ V ou 1 2t>mfem. fc iR^t" -5 <£ 5 

[0 0 5 5] #CfC. tB^EX i ^e.->x^Atcm* 
«i«I2 -hSrJjOffbifcSSit. EP^ttii&ftEiftl 0 *'AC7 

9-79 4 onmmi&mt> act?-?? 4<r> 

[0 0 5 6] t^i, mjE^tBffliii|llHlgS2 2 te&fiJffi 
^SG9coi^^;p*<g<-r^. ClCOi^, <Ktc&ffl{s*§ 

SG9C0l^Jl^t, PWMJ±t5t(5)ggl 6tCA;>j£tl-5& 
ttHi^SG9&tflg2, IS 3 COg^Ht S G 5 , SG6 

<D5^T-*fc/h£<&5i> Kit««iHj8s i 6 «. mmm 

G 9 tH^li^fi^S G 7 <h£iti$-r-5. ±IBLfcJ: 
^tHffl^SG9C0l^^;P*tfi<^:St < PWMJt 
KleI8Sl6-Ctt, H£&^SG7CDl^Jl^et£ttim 
^SG9*gx*Wfi<!5:0, = &&ffi*tSG 7CD 
l^Jl^gEtStUim^S G 9 U*T<ift-58iF B ']a<M< ftS. 
o£D, PWMlttfclHJSSl 6©t*j.— Iffi^SG 

[0 0 5 7] 7=1.— r J MWmnSG 8 torx.-T-i it 

[0 0 5 8] jtoS«ai«£EVin^ii5<i^-5i. @JEE&aj 
ffii@4e@e& 2 2 «&tti«# S G 9 CO VsOl&fa < T -5. 
&ffi<t^SG9CDl^;l/#iiKfc:-5<fc. PWMtfctfclllgS 
16TI1 =«fl^SG7 COU^^g^aiW^SG 
9Sr@^^«aP^d<jS<^:0. H#&^SG7CDU^ 
#i^fflffi^SG9«Tift-5fflP B ia<g<fc-5. OS 
0. PWMJtt&HJgS 1 6CD^i— r-jfflWm^S G 8 
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[0 0 5 9] Ta-f-fSii^SG 8 CQ^i— 5^ it 
^iS5<^-5<t, HJ^JlilSS 1 8^e,tB^$n^)tB^«^S 
G 1 CO^i— 7-4 Jttt<£<&D. mfj b7>¥X? 3CD 
:*>T*II3W!&«*<&*. ^(OftK). **«gftI2 #lf 
SDL. iS»ft^aittJEVin*t{S<^l, 0 ZLCOi^&iHt^ 
JSOigT ££f;:J;9. DC-DC3>n-^20lt A 
C7^ 4 ©itgit^[2i«SEVin^^ffl(CiR^-r-5 J: 

10 [0 0 6 0] #*S£C0JgffiC0DC-DCn> 

n-^2 0fii ACT^y^4co^m^i o ^titra 
bTtt«jmiH«ffiVin^fflcT-rSi:, -?-cD<£Tfc:fc bT 
Ay^'JBT'v.CD^mSSitl 2 $a'>StT^yr'J 
BTCOW*>®ffiVout2£fl£T$-fci\ ACT^7 P ^4C0« 

I 0 #M'>bTBSSmMmffiVinai±#-r-5<h. 
-?-CO±#lClSbTA*^T-U BT^CO?t«*Dft I 2 £JfjD 
2 -BrTteA ? U B T CO ffl*J ^ffi V ou 1 2 £ ±# £ 3 „ 
o£D. **JgC0^C0DC-DC3>A*-^ 2 OT 
ACTy^4C01|^ (Vin- 10 ) . fiP*,->X^ 
20 AlC«^-r^«^ (Vin - II ) /V;fU BTlCft 
SS-tzmtl (Vout2- 12 ) t^Unffbfctt^j^-^t 
7S-5<fc^lC, rtyfU BTfC«i^-r-5S* (Vout2 • I 
2 ) j&tWSSn*. SEoT. &«8K(IMft 
IE*C0ACTyy'^4^#^$tlTfc. #§H;&&CDJE^ 
CDDC-DCn>A— 2 0 tt-?-C0AC7y> |l '^4C0tt 

cjs bxA =r u b t icgys-r znti 
2itz><D-x?, act?-?? 4o>nffimmmj]*m*:\zm 

[0 0 6 1] ±tBbfc«t5fC. *nffi<DMWiT*\*. &.T 
30 \zm?i?m%tMk : £WZ>Z\iitf-Z%Z>. 

(1) Sffi^Wfflli*i[5lK2 2«. ACT^7 p ^4C0jl 
SSSili^ffiV 1 nt, micOS^ffiVrefltSit^b 
T^n^COH«lEE^ii'l@bfc^Ui«^S G 9 
2>. PWMtfc«HlKl 6«. MWft^SG9t. 
^«lH|gSl 7^e>a^$tl*H^gc«^SG7i:^tt:^ 
b. gJt^^{cS-^^Ttii*h7>^X^3^^>^- 

ymftzit&Ts.—'rj wmmnsG 8 co-x^-x^ tt 

SIILTnyrUBTCi^TSl* (Vout2- 12 
) *IBS-r*. tLT, PWMtfctelHlgSl 6«. AC 
40 T?7? 4 ommmt) (Vin - 10 ) . HJ^X^AfC 
«^-r?>®^ (Vin- II ) «h, a'-vt^'J BT(c:«i6&-r 
•5«^J (Vout2- 12 ) t&MWlstznJjfr— 
J:5CIWfli-r«. S£oT« #jy§co^Sg-ett. AC7^ 
^ 4 C0«i|&ffi^$g^:IS(c|iJfflT^ck 5 /t7rJ 
BTlC«S&-r-5S^3$:iaiET-5C:tdt-c^-5. b*ifc, 
AC7?Zf?4$:mmti:m\Z-rz>&gtfte.^tclt). 3 
X hco±#*«l^SCltd^T€-5. 

[0062] ( 2 ) m§ 2 <Dmffi&aimmm®& 1 2 

•>fU BTJ-«i^-r-S^«S«t I 2^«iaib, PWMtt 
50 tfclHlSSl 6 figlfiiSlElK 1 2C0^tHlcSo*^TA*^7 i 'J 
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BTfc«»T**««« i 2 £o\zmw-? 

ft-pT. j®m«t*mKJ:£A*^U BTGDfi£j»£B5 

[0 0 6 3] (3) t&3(7>mmm<®[Bl&l sia/ty^y 
BT»tb*«)IVout2^^aib. PWMJtfelfilgS 1 6« 

ffiVout2*t-^t^:^<i:c>lc$dfflI-r-5. ftoT, jSSJE 

£. 

[0 0 6 4] (4) **SSc0^ffiCDDC-DCn>A*- 
^2 0tll S4fC^-TSE*CDIiIgST^fflLfcmi»S 
St^tiiffllililHlSS 1 1 RtfJgtriR 1 S^aTT* Z\ <hd*T? 

[0 0 6 5] ft. *^HJ(D^<D^«RT»<t'5{C^ 

g§ 2 2 s^ig 2,^3 <Dmmmm\Ei& 14, 15 tc^n 

-en^ l~^3©S«P*ffiVrefl~Vref3^A^-r^J; 

vizLtz. cn*, 0 2c*-r<t5(c. 

3 (DSmmiZ Vref l~Vref3CD? *-T-|g 2 COgS^JIV 
ref2#-#{£^*-gr. «)E^Wfflti"lilHlgS 2 2 Wm 

2, M3 ommmmmm 14, 15 i-^-n-enig 2 

«Ptt£EVref2$A^b« it8it«a£«EEVin£Si§ 2 (Z>*2p 
ffllffi V r e f 2 C T^ffi L fc^JI^ffi Srmffi^ mffl tiiffi 
0SS2 2C«i^-r-5»IElEjK<i:bTWjatri5i-ti|lsISS2 3 
ail, W*;SffiVout2£Sg2©gifS^EVref2£:»-JEb 
fc#l£Sffi£Sg3CDiiiMiii|ilE]&l 5C^TS»JEIeI 
8S<hbTCD}glri#i>]|5J8§2 3 b £SS:ttTfe<fctA. CO«fc 
3CTtl«, Sf5l~|g3CDS*PmjEVrefl~Vref3££ 

[0 0 6 6] X. mZ\Z7KT£o\Z. WAtf^l~M3 
CD«*MEEVrefl~Vref3C05 ^Tf 1 GDgigSjEVre 
fl#-f£&^*£, mi««^m)EVrefl$r»lEbT^ 
2 »S«Pmi£Vref l& ft frmi&t. bTCDffitrifl- 
SdlaIK2 4 at, fglcDS*P«EEVren£#l£LTSg3 
CD*M)I V r e f 3 £ £fi£-r £ HISS i: b T <Z>ffigt#Sd 
Ifi]i82 4 bSr^ttT&J;^,, 5 C^tltf, ±IBt 

|B]«(;:fg 1 ~Sg3«»ipmjIVrefl~Vref3££j6£-r-2> 
^iH# 1 OTftJ. 

[0 0 6 7] ±mmffi<nmmx\t. mah^y^x? 3 

ffl^HIgSl 8JCA*>y 7 7 0^, ffl^^K^JtC^E^g 
bfcf>A*-*|pI8§£JB<^ 5*3.— 5^ ©JWm^S G 8 
OUSSrKlEb&UIJb^fl^S G 1 
•5. X, liitl h?>vX* 3£A<#— 7 h^v'X* 
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i^X^ 3 fi^CDX-f •y5 1 >y*?$rffl^TSIigbTt) 

[0068] ±m^m<Dmmx'\t, 1 -jo^m&m 
m®&mw±izMi$.LrzM'm®®2 i«. «2©tatft 
mfflifitiiHiissi 2. nm&mmmm®® 2 2. $g2, ?g 

3 ©S^ii*g|HlK 1 4 , 15, PWMJttfcEJgS 1 6, = 
^iSSgfglelSSl 7. tB^jlelSSl 8mT-&ifz&. M*. 
tf. Hfti&fgJgHgS 1 7£SiJ<Z>¥^#Jfi«l3B§Slee±lC 
10 JgJ&b. ^tt£«SU$lC&MbTfWWlElS8 2 1 £»(£b 
Tt>«fc^. X, ^|sIBS2 1£, milh^y-JT.^ 3, 
a 3 -f ;u 5 7 «k 0 & -5 ¥»Isl^ t m b 1 ^ 

y7<D*m#mm\simmm±\zMi8.L. ir-yzfo>*m 

#*«|5|S8g8±tCD C - D C 3 >A*-^ £«fi£ IT & 

[0 0 6 9] ±ffi^(D^li«, AC3>A-^4£1 
Bo*fitLTR«Lfc*«. *5gfi<Z>;&ffiXttlHjg8ti:, 

20 Ktta:^. x. mm<^>^^mm^t>^h(DX'& 

-5. CT^-fi, Hscoj^&^-SffilfttcDrt-A'yT- 
[0070] ±mmm<Dmm,x a, tK*h7>yx^3 

O * > * 7 Mff b T A* t- U B T 1C «^"T £ « IH «| * 
PWMTfT^fc^. PFM (pulse-frequency modulati 
on,/x;i.xffl*»se«) »c«t*WWK:«t Off^^tfepJ 

flgTf*-5. PWM^m^Jh^^v'X^S^X'f >>^>^ 
-r^>A;i^Xi|gSr^X.^fc©T*^^, PFMlCi-SfelW 

30 X* 3a<^>£fc£P5F B '1£^;5L&fc©-C&5. Ctl^CO 

^■rn»^»x««^^^ffl vrzfflmms&x.zfMW®& 
zm^xmrnLxb^. 

[0071] *%w<Dmm<Dmm\t. &,y<o^mhm^ 

(i) mmmmmi£*m£.-tz>mmfrt><r>&%inm\z 
m^x&ffizmftzik&tzftv>mt>nm*&f8.-rz>}i 
tfeic Ktt^msitsm^x-f-y^^^bTA'^^'j* 
*s-rsfciie)CD3fe«^8EttbTai*b. ^-©m^x-f 
^*^->^xftf^^-e-T. MieA*5/T-u*?t«-r-5fc«6 
40 <D%nmm&mm-?z>vc-Y>cnyn—i;<7)M'®j5m 
TaboT. mrte«as»ii^«2ii«ii^^aib. wiib^hi 
$ n*:«EK i o wi2A* v 7- u i;«^-r -am* sist 

^ i 5 1C bfc d <t SttttS D C - D C n > A*-^ CO 

[0 0 7 2] ( 2 ) rjt^«!lSttffi£S&£T-5ttii : ^ ^ 

©«jf&^ \zm-3^x§kffi * Kf^ $ -a-s rz et>o m t> mm 

TA'^^'JSr^«-r-5fcJ6C0ASa^tbTtil^b. ■€- 
50 3tSf-5fcJe>C03£mSSSS:^liaiT-5DC-DC=i>A- 
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t -5 @B§ <t . MI2^ffi $ nfc mffi 1= J: 0 MIB A* y "r U 

ft«-r*«**«SE-r*iattt*«*.fcc:t*»*i:-r 

*DC-DCn >/t-^<DWiai|5JKj . 
[0 0 7 3] (3) ra^3-f;pt§a^e^:-5¥»lHl 
Sit, ^•>^7«)f^LTHtrtB¥»lHlK<£^UTA*-v5 i, J 

X-f yttMWVT. wlfcny 7- V Z>tz$><DlE 

«ffilC«fc0WE/tyT-UK«»-r*«**BI«E-r*lHll6 
£S«AfcC£*4**£-r*DC-DC:i>/'«-$-j . 
[0 0 7 4] ±BO rffl|EttB(OiaSKtt««E&ttUlj 
-rs^ttXttDMEtt. MfSttB©ttfrsiiagtt)E£, IDG 

SS2 2 (HI, B2, 03) fcA»-r**J«lcR3 LT 

bT^m-r^«^fclc*L.T ; bA^ 0 X. 01, H2. 
0 3©SEt£fflfflif(IIIl£S2 2T*, S^BEVreflttt: 
rRU ^©fiSS«EVren<fc©fg#£<t:o;fct>©Xte-£- 

[0 0 7 5] X, SliS©^ffiT-«. <Mfiia%2 lf^fC. 

iB@8S2 2£3iW!5]SS2 1 ©fl-gBC^tfT, MEIHttral 
8S2 1 ©nfi8KKt*Sn;fctlE*fcttiflIit1§fHlK2 2 WW 

-<?**. Mt3®i£^mffliisi5igs2 

fflii'tsiHigS2 2©ta*d*i5 i «y^ , T«}^$nfc©i»i5j8s 
2 i t-A^$n^«^fc*%^«^trfc©T*s. c© 

jKfcfcS-r*. JM±. r«^»jSSft«ji*E£&fflj f 
2>jjmx\mmz. mm^mmxmm^fzmo , x» ± 
tB©ia^©ao. aa©^tex««fSSr$trfc©T& 

[0 0 7 6] *5!^©^Jg©Jg!i«. VXfVJi 

a -3 \i » t ft jtr * ft s -a- s fc * © m £ « sk * £ r -s £ 
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ftm-rzrzitxvjEmnmiiVTtiitiL. ^©m^x-ry 
7&*>*7mtEisitT. sMB/xyy-u 

©3fe*l*18ft£fWr * DC-DC3 >A*— 

■pioT. S9EmiS©e«5aSi«ffii:Sq»fflt©^^ 

s si set * ± ^ bfe c t t r« d c - D c 

[0 0 7 7] (5) riB%mBttE$8£-r 6 
©«^«SRtcS^»Tft^*»»f^S-e-.5/i«>©a*«SK 

©tu^x-r ->5 i *^->T7i(jf^^-a-T, rWEAyy-y* 
*fc»©*ttm£Miit* d c - d c n >a*- 
^©SflHiggSTfeoT, ^tB^nfewte«^©it8ftmiii 

«flEC«fc 0 fltrfBA y J- 'J leftist" SPHTr* 088 
£ &* *.& C t tt 5 D C - D C n >A*-y- ©S9 

[0078] ( 6 ) r w.ffinnn&.&%±-?2>nmfr 

©«^*«tt«^^T*^^«)f^$-&-5fc«e)©ai^*8it 
20 *SUT4iit»l:. SWi^ Steffi 2; X-f 

©UJ^X-f v 7 WiVFUikX. MIBAyy-'J * 

it.n-rzfritKnjLmw.ffi&Mffl-rzD c - d c n >a— 
^©©ipiHigST**-pT, wf3«B©asft«igm)Ets^ 

-5 IhISS t SitAfc Z. t ZftWlii T S D C - D C 3 >A'- 
^©«iJt«|5ISSj . 

[0 0 7 9] (7) r[ij^-f>y^^>xi§i!!)^ft 
SJptflHlSSi:. *>*7l^LTiMf3¥*itlHJSS£fl-LT 
30 AyxU »c3fe®m»ft*«^-rsm^X'f 

ftwsr»f^$-a-^fcfc©m*sis^^fi£-r -s t <t 

mrtBW^X-f yy^SWLT. Wf2A*y y- U 

£i*©3fcs«sft£Srjsrr£ Dc-Dca >a-^ 

ISA* y y- U fC#y&-T lelK i ZmfLtz Z. 
i^itt5DC-DCa>A'-^j „ 
[0 0 8 0] ±|B (1) ~ (7) ©^*JBC*5tt-5^tt 
Xtt«fi£t>±fE5g^©^SS©^lilCl8*$nT*5 0. 5! 

[008 i] sic. ±ta^§q©^js©jg*»^e,jf5S$n 
^*^K©^fie(cii-rs«T©*^*H^-r-5. 
(id *ffitaismE*^*'r-2)AC7y^*^© 

« if^ « SI! \Z m -3 ^ T X y A » ^ ^ tz * © W ^ M 

S:^-UTA*y y U *3fe*«-r^fcJe>©^t*ttgit<i: L-TtU* 
^•©W^hy>v ! X^*^->^-XllifP^-B-^ya.- 
T>fK»M^©Ta- y^w-itSr^SLT. iEA-^rU 
50 $r3fe«-r-5fc«e>©*tl«SStS:^]ffl|-r-5DC-DCa>A 
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DC-DC3>A-^0S|flm Wot, ACT?? 

[0 0 8 2] (12) ±|B (1 1) tCfg©CDDC-D 
c a >a*-^ ©afP^rtetcfe ^T, iWfBA ;> T- U 

-rs3tem«st€r^mb. ^cD&mKg^TA-.y^'j \z 

®fr-5DC-DCn>A*-^©©J^ffi<. ffiot, 51 
&rty =r 'J ro®j*£§£lfc-f £ C ii&T'g 

-5. 

[0 0 8 3] (13) ±13 (1 1) ICi3«tf>DC-D 
Cn>A-^(D$dffl!^lC*3^T. Hfjf3A-y^'JmiBE£ 20 
&ffiU ^<Z)&ttiK*:^TAy^»J«ffi£-5£(CfMiP 
-T £ <fc -5 K L C <h t-T 3 D C - D C a > A—* 

osnw^ffi. eeoT. iimji^m^i^A'^xuwjKa 

£ESlfr3£<h#T#-S>. 
[0 0 8 4] (14) W.ffimmni£$:5£±?Z>ACT 

b5>^X^£^LTA'-y5 i, J£3£m-r-5fc«?>£>2tmtt 

miffiA-v r- u £*«-f ^tctb<Dim.nm^umt^ d c 

-DC3>A*-^(D$!|ffll|5|SST*oT. h5b3A C797 

*v>mmmm.mi££. ^l^s^sffit^A^sn, ps 

^(cS-^^TMIB^j.-^f Mfflmno'Tx.-Tj it 

^fii/t. tatBACT^y^««j&«^cjs£;i;THfrfe 

A y t- U (C«J&-r 5 *Hii-r S P WMitt&lelgS <h £ 
filxfeilt*WIS<t-r-5DC-DCn>y\*— ^CD$flHlHl 40 

Sutms. Ld^fe. Acyy^^*#sij^tfc«it 

[0 0 8 5] (15) ±13 ( 1 4) (Cl3«C0DC-D 
C^>n-?(Dfflffl®&\zt>\,*T, MfRrtyTOIzmte 

-tzitmmmz&toi^ *e>mtmzm-mrzmjjm^& 
^-t^mnm^mm^^m^. mrtBPWMittfcieigs 

«. SatBeitHffi^tWfBUJ^m^O^^ro^JTtlA^-^ 

<t. wtBH^^ft^ti&itSib. mm&mmmz^fi®. so 
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mnt<n)tmMmzm^^Tffim5"^-7-'<fflwmnv) 

to. — r- >C it L TflfrfB A C 7 ¥ 79 (OmtSMtl \Z 
f&i;TH3fBA--y7 : -U(C^-r^)**$:PfiL, mflBm^J 

mnt=&Wimnt<Ditmi£g:\zm-3^Tmt!&T3.-T 
j fflfflmn<D7*-Tj ttz^mLTwimrtyT-vizm 
m-r^mmm^-mzmm-r^iio \zvrzz\£&&m 

fr-5DC-DCa>A-^CT)$!|ffll|Hlig„ ftoT. AC 

frhrt? \z&&rzitm.nmft-i£izMW£tizv> 

T, j§®^«tC«fc£AV?U©©«£l»±-r-5;i<h*>< 
[0 0 8 6] (16) ±13 ( 1 5) tCfB«<£>DC-D 

wm^A^^n, wiBjfeftm^^mjim^ic^^Tsm 

/imll3ffi^<i^$:ai^-r 2 WilM^'lilHJSS ft 
-5 C £ S#SittS DC-DCa > A*-^ c^SUWCHlgSo 

[0 0 8 7] (17) ±|B ( 1 6) ir|B*«DC-D 
Ca>A-^©©JWH18§tCfe^T. Bat3Sffi^ffiffllte 

®&\zwimm 2 i w^wffii itm 

ntf, -t©»2©l£Jp«ffiK:i6:i;Ti»»B[*«St« 
EE<E>SJ££#JEU -?-CD5)-ffi«ffi*H(rfB«ffi^aiffliiili 

Haggle ftifBIg 1 ©»ip«ffi£|g 2 o*ipSJI«h ITi 
i^-rstt. ^ofgicogipmicjfc^TittifBSffiff^ 
<Z>«EE£#ffiU ^-©»/£«)E^Ht(fB^2©^Mti(SlHl 

DC-DCn>A-^<D®IfflI|51gS. fitoT. 

[0 0 8 8] (18) ±13 (1 7) (Cf3«C0DC-D 
Ca>A— ^cOfWflllllSgK&^T. mlfB^ 1 cogqsaiE 

^5>ffiLTtt}tB^2 o^Mn^mssc^-r*^ 2 

«H*»iEbTmIfB«ffi^mfflii4ilHliKlC«i^-r^^ 1 

[0 0 8 9] (19) ±13 ( 1 4) lCt3mWDC-D 
Cn>A— 9<DMWm^tza^T. naiBAy^UflEE* 

^Hab, ^o^tmc^o'^fcm^fg^^^fiE-r-sA^^ 

tHft^tHtrfBffi^ffi^WS^rou-rn^-^i:, WI3H 
ai£ff*f <h£Jt«5:U OTf3«lffifi^<»:HftiSffl^i:Olt 

it s^i brmiBA c 7 y 79 om&mti iz& trwim 
Wimn£<Ditgt$?im\z&-3^TBim'r3.-T4 mwrnn 

W^o.— r--r itZ&W UTWIBA x u n&Z-fe\Zffl 
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WT & «k 5 \z bit d <h t-f -5 DC-DCa >A- 
EB icfijffl T 3 d t #T tf , L A* A* ^ 'J Sffi Jt tC 

[0 0 9 0] (2 0) ±5B (1 9) fCtem<ODC-D 
C 3 >A*-^(D©Iffll|pISSlC*5^T. MB/ty 7-U 

m^M^Srai^-r ^^3©^igiiii[5issT-$.^ct^ii# io 

mftZD C - D C n >A'-^OM19IhIK. 
[0 0 9 1] (2 1) ±fB (2 0) lCfE«<DDC-D 

mKtmia^ 3 ommn&itm i ©atpmrnt n« 

(BEIB&Cflttffiffi 1 <Z>S*Pliffi£ffl3»gipSEE 1 hLT« 
l&f * t * , * © * 1 ©**PttE IC Jfc U TjffltBA* y t- U 

C-DC^WX-jrOffiflBK. ftoT. 

[0 0 9 2] (2 2) ±fE (2 0) tCfB«tf>DC-D 
C3>/t-?«)«1ip@Bl:6^T, ffffS^ 1 ©gigSJE 
LTifijfBfg 3 Ogt&lMf HHStcttttrstt 3 OS 
tp«ffi*£j£-r*JSttfl-f!IBI8. Xtt. h9I3^3cd*?P 

lt&?«DC-DC3Wt— ^OMflHaltt. f^T. « 30 

[0 0 9 3] (2 3) a*3-f*i«i«»5ft*?» 
(HlSSt, ^>^7id^LTffiiB¥miHlK*^LTA*->5 i 

t > t -> x x a * n ft* * * -a fc » © m a « »st * r * 

v t- u ?r*m-r sfcje>©^iim^*«iwr d c-dc 
3>a-?t$ot, satBACTy^oii^masmjE 40 
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-^^©Iffllfi^O^i-^-r Jt^^HLT, ml IB A C 7 

£ lit -5 p wm Jt&mss t a fc c t t -r -a 

DC-DC3>;t-^. ft-^T. AC7^^©Mli 
^J^SAPSICfiJffl-r-S'i^Tg-g)., b^fe. ACT? 

£«lx.&£<»:#T£.5,, 
[0 0 9 4] 

t"3Cl£#n:i*£DC-DCa>A*— ^©fKfP^ft. D 
C-DCn>A*-:?(Z>f|5ffilHJS§. Rtf. DC-DCn> 
A*- 37 S «WT 3 £ <h at-c S -5 . 
[0iB©flB»fciftl!B] 

[01] *^JgCD}gMCDDC-DCn>A--^cDlpIg§ 
0T&-5,, 

[02] giJ«SJ©DC-DCri>A--^O|5I8S0-e* 
•5>. 

[0 3] SiJ«sj<DDC-DCn>A*— ^©lHlgS0-e* 

[04] «©DC-DC3>A- ^»|HlK0-e» 
■5. 

[05] DC-DCn>A*-^«il)f^*|«^-r-5fcJ6 
©0T&-5. 

[0 6] t$5l5rogiJ<DDC-DCn>A*-^©[gIg§0T 
[#^©tft9l] 

4 Hilt iroAcyy^ 

5 wan-r^ 

7 

16 P&ISi&£LTGDPWMJt!|!i:|5]g8 
2 2 ^ailHlSStLTWSffi^fflffllililnlK 

BT n«>fu 

1 0 m&mrn 

1 1 mjjnm 

1 2 ^tsmsst 
vin mmmmmEE 
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